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ABSTRACT : 

PURPOSE: To improve the durability by preventing a stone 
from jamming into grooves formed on the tread of a tire in 
the circumferential direction. 

CONSTITUTION: This pneumatic tire T is provided with stone 
jamming preventive projections 3 formed continuously in the 
circumferential direction from the bottoms 2A of the 
circumferential grooves 2 of a tread 1. The stone jamming 
preventive projection 3 is made in a wave form providing 
curved line concaves 3A and curved line convexes 3B 
alternatively on its outer peripheral surface in the 
circumferential direction. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by connputer. So the translation nnay not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the pneumatic tire which has a stone plugging 
prevention projection, and relates to the radial-ply tire used for a passenger car, a track, a bus, 
etc. which have a rib pattern or a blocl< pattern. 
[0002] 

[Description of the Prior Art]ln the pneumatic tire, in order to improve tracl<ing etc., the tread 
part was formed in the rib pattern, or has arranged the blocl< to the tire hoop direction, and in 
order to divide a tread part, two or more hoop direction slots are formed in the tire width 
direction. This hoop direction slot has a comparatively wide flute width in order to improve 
wastewater nature, and it is easy to produce a bite lump of a stone. 

[0003]Ground pressure just tends to be going to receive a damage highly, if a stone bites into 
the hoop direction slot of the tread part and is got blocl^ed in it, a crack will occur from a groove 
bottom, and the tread part of a tire will spoil the endurance of a tire remarkably, when this 
grows. For this reason, as indicated by JP,60-189608,A (1 of a conventional example), JP,3- 
132403,A (2 of a conventional example), and JP,59-5443,B (3 of a conventional example). The 
stone bit while making the projection project from a groove bottom and preventing the bite 
lump of a stone is made easy to separate from. 
[0004] 

[Problem(s) to be Solved by the Inventionjin 1 of a conventional example, since the long 
interval was set in the hoop direction and the projection is arranged, plugging of a stone can be 
prevented in a place with a projection, but plugging of a stone cannot be prevented in the place 
which does not have a projection. Since 2 of the conventional example arranged the small 
projection densely, although there were few problems like 1 of a conventional example, when 
projected highly, breakage of lack etc. arose, it could not form but, now, the projection of the 
stone plugging preventive effect was low low, since the rigidity of a projection was small. 
[0005]3 of a conventional example had a possibility that a stone might bite, between the 
projections of a hoop direction, and since the sectional shape of the slot was what is called a 
hand drum form, it had a technical problem from a viewpoint of production technology. Then, 
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the purpose of this invention is as follows. 

Fronn the groove bottonn of a hoop direction slot, follow the hoop direction instead of 
internnittence and fornn the stone plugging prevention projection projected in a hoop direction. 
It bit having changed the rigidity of the projection and preventing ****** by fornning the sectional 
shape in a wavefornn, even if fornned in hoop direction continuation, and the blank of the lunnp 
stone was made good. 

[0006] 

[Means for Solving the Problennjin pneumatic tire T which followed a hoop direction and 
projected the stone plugging prevention projection 3 from the groove bottom 2A of the hoop 
direction slot 2 of the tread part 1 , this invention has provided the following technical means, in 
order to attain the above-mentioned purpose. That is, this invention is characterized by the 
peripheral face being the waveform which formed the curvilinear unevenness 3A and SB by 
turns in a hoop direction by said stone plugging prevention projection 3. 
[0007] 

[Functionjif the stone 4 tries to enter during a run in the hoop direction slot 2, since the stone 
plugging prevention projection 3 projected from the groove bottom 2A of the hoop direction slot 
2 will mainly prevent a bite lump, the stone 4 does not arrive at the groove bottom 2A, It will be 
in the state where it floated in the air in Mizouchi, and a deep bite lump and plugging are 
prevented, and since the projection 3 follows a hoop direction, this operation continues and 
functions on the whole hoop direction. 

[0008]Although the stone 4 which entered into the opening of the hoop direction slot 2 will 
press the stone plugging prevention projection 3, At this time, the peripheral face of this 
projection 3 the curvilinear unevenness 3A and 3B from it being the waveform formed by turns 
in a hoop direction. Compared with the rigidity of the concave 3A, the rigidity of the convex 3B 
is small, the stone 4 which tries to enter into the concave 3A in the elastic restoring force of the 
convex 3B after all is extruded, and, on the other hand, the damage of the groove bottom 2A is 
controlled with the rigidity of the concave 3A. 
[0009] 

[Exam pie] Hereafter, the example of this invention is described with reference to figures. 
Although the tread part has illustrated the thing of a rib pattern by a diagram. What is 
necessary is just to be a pneumatic tire which has a hoop direction slot which can apply to a 
block pattern, a rib lug pattern, etc., and divides a tread part about the cross direction in short, 
and, moreover, a hoop direction slot may be a straight-line (straight) slot besides what is called 
a zigzag slot on the graphic display. 

[0010]ln drawing 1 (A), (B), and (C), the three hoop direction slots 2 which quadrisect this are 
formed in the tread part 1 of the tire T, and the stone plugging prevention projection 3 which 
follows a hoop direction from the groove bottom 2A of this slot 2 is projected. In a graphic 
display, although the projection 3 is projected by all the hoop direction slots 2, since this 
projection 3 tends to carry out stone plugging of near what is called a center groove, it can also 
project only in the center groove (1 and 2) concerned. 
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[0011]When the channel depth of the hoop direction slot 2 is set to D and the projection height 
of the projection 3 is set to d, it is desirable to use 0.15 <=d/D<=0.3. Although the peripheral 
face is fornned in the wavefornn which fornned the curvilinear (curved surface) unevenness 3A 
and 3B by turns in the hoop direction and the wave-like pitch has illustrated the thing of the 
pitch also as the unevenness 3A and 3B, the projection 3, It is desirable for the peripheral 
length of the convex 3B to nnake it larger (for a long time) than the peripheral length of the 
concave 3A, and, as for the ratio of the unevenness 3A and 3B, being referred to as 0.5 
<=h/d<=0.7 is desirable. 

[0012]The nnodification by the pushing power of the stone 4 by which rigidity tends to be 
packed [ beconne / large ] by this by entering from the opening of the hoop direction slot 2 
rather than the convex 3B as for the rigidity of the stone plugging prevention projection 3 which 
continues in a hoop direction since the projection height of the concave 3A is low is small, it 
has it, and the damage given to the groove bottom 2A is lessened. On the other hand, the 
stone 4 which enters from the opening of the slot 2 contacts the convex 3B of the projection 3 
first, and the power which discharges the stone 4 which was small, becomes easy to carry out 
elastic deformation by this, and entered from this projection height of the rigidity of this convex 
3B being high becomes so large. 

[0013]Since the unevenness 3A and 3B does not have the stress concentration in the 
boundary part of the unevenness 3A and 38, either, since this is a curve (curved surface) in a 
hoop direction, and it **** stress by the whole projection 3, there are also little partial lack of the 
projection 3 and damage, and giving a damage which generates a crack in the groove bottom 
2A is stopped. The projection 3 can stop the damage of the groove bottom 2A further by 
making into the trapezoidal shape of the Suehiro ** sectional shape which crosses this 
longitudinal direction toward the groove bottom 2A, as drawing 2 shows. 
[0014]As for the portion of the projection 3 corresponding to zigzag crevice 2B, when the hoop 
direction slot 2 is what is called a zigzag configuration, even if this is any of the unevenness 3A 
and 3B, it is desirable to form in double width part 3C in plane view, as drawing 3 shows. That 
is, since there is a possibility of causing early damage when stress concentration occurs in that 
refraction part (zigzag uneven part 2B, 2C) and a stone enters into this portion, forming in 
double width part 3C is desirable in the zigzag slot 2. 

[0015]Drawing 4 is a comparative example of this invention, and when the stone plugging 
prevention projection 13 which makes the refraction parts 12A and 12B of the hoop direction 
zigzag slot 12 face, and is intermittent to a hoop direction is made to project from a groove 
bottom, it forms this projection 13 in the double width part 13A in plane view. The stone 
plugging prevention projection 13 shown in drawing 4 and the stone plugging prevention 
projection 3 concerning this invention mentioned already are also combinable. 
[0016]That is, the stone plugging prevention projection 3 concerning this invention is formed in 
the center circumferential groove of the hoop direction slot 2, the projection 13 of a 
comparative example is formed in a side circumferential groove thru/or a shoulder 
circumferential groove, and this is also equivalent to the example of this invention. 
[0017] 
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[Effect of the lnvention]The stone plugging prevention projection which this invention is as 
having explained in full detail above, and followed the hoop direction, The projected height is 
not unifornn in a hoop direction, and since extrusion (discharge) of the stone which the rigid 
difference of a projection arises, lessens a bite lunnp of a stone here, and was bit since it was 
changing alternately with a hoop direction is made good, the dannage given to a groove bottonn 
beconnes snnall and can innprove endurance. 

[0018]Since a projection is the waveform which formed curvilinear (field) unevenness by turns, 
it does not have a concavo-convex boundary, therefore the crack by stress concentration and 
its partial wear can also improve endurance also in this point few. 



[Translation done.] 
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